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Soil contamination with metals is an issue that presents a high risk for the environment, which is accentuated by 
the agricultural activities, because the plants take  metals from the soil and thus they come to animals and humans. Such 
a situation can also be encountered in the Copşa Mică region, the main pollutant being S.C. Sometra S.A. This article 
presents a study on the Copşa Mică region in order to establish a solution for soil remediation in the area. 
 





The use of outdated technologies in the 
industry and also the low concern for environmental 
protection, in Romania, have led to a metal pollution 
of the soil on a surface of about 200.000 ha. The 
most affected areas by metal contamination of soils 
are in the regions where metalurgical activities take 
place, such as: Copşa Mică, Zlatna, Baia Mare, 
Neferal-Acumulatorul, etc. [3]. 
Copşa Mică is a town situated in the North-
West of Sibiu county, at the confluence of Târnava 
Mare and Vişa rivers. The town is situated at 43 km 
from the county residence, at 12 km from from the 
municipality of Mediaş and at 33 km from the 
municipality of Blaj, being crossed by DN 14 road 
[2, 13]. 
Copşa Mica town represents one of the most 
polluted areas both from Romania and from Europe.  
Two plants caused the pollution from this 
area, mainly: 
 Carbosin was company which was active 
between 1936 and 1993, it produced carbon black,   
which  was  used  as  a  pigment  in   the  fabrication 
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of rubber, paint and plastics; this company also 
produced stiplex, sodium sulphate, formic acid, anti-
rust and oxalic acid. 
 Sometra was active between 1939 and 
2009, it was the only plant that processed 
nonferrous metals (lead, zinc, cadmium); the ingots 
that were produced here were used in the 
automobile industry, in electrotechnics, electronics, 
for galvanization, car batteries, etc. [4, 12, 19]. 
Carbon black pollution produced by Carbosin 
was easily observed and thus the degradation of the 
environment was obvious.  
In these conditions the awareness of the 
neccesity of its remedy was realized quickly, and the 
reabilitation methods did not hesitate to show, but 
with all the efforts the effects of this pollution are 
still visible in some places. In the case of pollution 
produced by Sometra the enviromental effects are 
less visible, but more harmful for the health of the 
inhabitants. [5] 
The Copşa Mică area has a length of 30 km 
from East to West and a width of 15 km from North 
to South.  
Because of its position along the Târnava 
Mare river, the transport of pollutants is influenced 
by the existing air currents, the contaminated 
surface being quite large, as shown in figure 1. [6]. 
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Figure 1. Degree of pollution in the Copşa Mică area [1] 
 
 
According  to  the  “State of the 
environment  report  for  2007  in  Sibiu  County” 
[16],  results  that  the  values of  the  metals 
contained in the soil exceed the treshold for action 
established by Order 756/1997, which are presented 
in table 1 [15].  
 














Copşa Mică - Hospital prelevation point 
0-20 23.28 Cd 20-40 107.13 <1 3 5 
0-20 81.50 Cu 20-40 205.38 <20 100 200 
0-20 587.50 Pb 20-40 1682.50 <20 50 100 
0-20 2800.90 Zn 20-40 10703.40 <20 100 200 
Copşa Mică - Village prelevation point 
0-20 30.75 Cd 20-40 18.88 <1 3 5 
0-20 196.63 Cu 20-40 67.75 <20 100 200 
0-20 816.25 Pb 20-40 573.75 <20 50 100 
0-20 3115.9 Zn 20-40 2608.4 <20 100 200 
Târnăvioara Prelevation point 
0-20 3.25 Cd 20-40 0.88 <1 3 5 
0-20 26.13 Cu 20-40 9.38 <20 100 200 
0-20 96.38 Pb 20-40 116.13 <20 50 100 
0-20 1983.33 Zn 20-40 104.03 <20 100 200 
1According to Order 756/1997 – related to land with sensitive using type 
  




2. Determination of sampling points 
 
The assay of the soil samples is very 
important. As a first step in obtaining information 
regarding soil condition is the choice of sampling 
points. Soil sampling points should be 
representative for the contaminated site, the purpose 
of assaying these samples is obtaining as much 
information as possible from a small amount of soil 
compared to the size of the site. There are more 
methods of choosing the sampling points: 
 random sampling is performed by 
independent choice of each point of the area 
affected by pollution; 
 stratified random sampling is performed 
by dividing the area into smaller areas known as 
sampling strata. The layers are delimited taking 
several factors into account: prelevation depth, 
pollutant concentration and source of pollution. 
Sampling is done randomly for each layer;  
 systematic sampling involves the polluted 
area to be divided in sqares, triangles or hexagons, 
and samples will be taken from the resulting nodes 
(line intersections); 
 systematic random sampling is performed 
by dividing the contaminated surface into squares or 
triangles and soil samples are taken randomly from 
within them [14]. 
In the Copşa Mică area sampling is proposed 
to be done randomly, sampling points being selected 
based on historical information. 
The depth of sampling is regulated by the 
Order 184/1997 [16]. According to this order 
sampling is made at different depths, respectively 5 
and 30 cm. Sampling depths for the Copşa Mică 
area will be 0-10, 10-20 and 20-30 cm, for each 
sampling point. Intermediary sampling is made for 
this area, compared with those provided by the 
Order 184/1997 [16], because it is intensely 
polluted, according to the data presented anteriorly. 
Laboratory analysis will be taken after sampling in 
order to establish the concentration of metals in the 
soil, obtained values being compared with reference 
values regulated by the Order 976/1997 (table 1). 
[17] 
The number of sampling points is established 
according to the surface of the area subjected to 
analysis, this number being regulated by the Order 
184/1997 [16]. The minimum number of sampling 
points according to the contaminated surface is 
presented in table 2. 
 
Table 2: The minimum number of sampling points 
according to the size of the contaminated surface [16] 





The area on which Sometra company 
extends is approximately of 800 ha, and from the 
studies conducted till present day the size of the 
surface affected by pollution is approximately of 
8.000 ha. Given that the contaminated area is known 
from literatura and that the purpose is to establish 
the remediation technology, it was randomly 
established that the number of sampling points 
should be reduced to 30, their placement being 














3. The proposed remedy alternative 








































Mică region is ex-situ soil washing. This 
method is basically the removal of the pollutant 
from the soil matrix by solubilizing it into a washing 
solution. In the case of pollutants with low solubility 
in aqueous solution the presence of some additives 
is required, such as: acids, bases, surfactants, 
solvents, chelating or separation agents, in order to 
achieve an effective remedy [7]. 
Mobilization of the mentals in the soil can be 
accomplished in four ways: by modifying the 
acidity of the soil; by modifying the power of ion 
exchange; by modifying the Redox potential; by the 
formation of complexes. The metal extraction 
efficiency depends mainly on the soil and metal 
characteristics, extractant chemistry and treatment 
conditions [7]. 
Ex-situ soil washing process involves: 
excavation of the polluted soil; mechanical size 
sorting for separating the coarse fraction from the 
fine fractions; treatment of these fractions (soil 
washing); resulting water treatment; management of 
the resulting wastes [7, 8, 11,]. 
The washing of contaminated soils can be 
conducted in three ways: 
 physical separation – based on the 
concentration of metal pollutants into a smaller 
volume of soil, according to the differences that 
appear between the physical characteristisc between 
metallic bonds and soil particles (size, denisty, 
magnetic and hydrophobic properties of the 
surface); 
 chemical extraction – uses techniques 
through which the metallic contaminants from the 
soil are solubilized by using an extraction fluid 
which contains chemical reactives, such as acids or 
chelating agents; 
 physico-chemical separation – a 
combination of the two [9, 10]. 
For the Copşa Mică area the optimal variant 
is the phisico-chemical washing. Within this method 
in the first place the aim is to concentrate pollutants 
in a smaller volume, after which it will be subjected 
to washing by chemical extraction, phase during 
which the metals from the contaminanted soil are 
transferred into the aqueous solution by using the 
washing solution. The washing solution may contain 
acids, bases, chelating agents, tensioactive agents, 
besides water. 
Using a salt chlorine solution with a high 
concentration at a low pH combines the action of 
the washing forming a chloro-metallic complex to 
extract the metal from the soil. The chelating agents 
leach the metal by complexation, and the 
tensioactive substances have the purpose the 
desorbtion of the metals from the soil interface. The 
purpose of the redox agents is the increase of 
leaching the metals by changing valency. Choosing 
one of the washing agents depends mostly on: the 
type of metal contaminant; the concentration of 





In Romania the metalurgical activities 
performed over time have led to the contamination 
of large areas of soil, leading to the degradation of 
the environment and putting the human health at 
risk. Under these conditions the concerns regarding 
the remediation of the environment have increased, 
and the rehabilitation of the mining areas is a great 
challenge. 
In Copşa Mică both the emissions of carbon 
black and those of heavy metals from Sometra had a 
major impact on the soil. 
From the conducted study we can conclude 
that the Copşa Mică area is heavily polluted with 
Pb, Cu, Zn, Cd, and the contaminated surface is of 
approximately 8,000 ha. 
The sampling method, as well as the choice of 
sampling points are very important because these 
must be representative for the contaminated area and 
to offer as much information about the 
contamination area as possible, so that the 
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